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BcCCOK>3l!Ufl lfayHHO-HCC1MO»8TC.lbCKirfi IIMCTIITVT 
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(54) yCTPORCTBO HJlfl yCTAHOBKH PACUIHPflKMOro 
XBOCTOBMKA B CK8A/KHHK 



H3o6peTeiiMe othochtc* k Kp*rueHmo ckbb- 
>khh m npeaKajHa«<eHO k Hcno;iL3oiuiiiHio npH 
M3aiMUHK npoHHuaeMbix n^acroB 8 >ieo6cu- 
*ce«Hwx ckbB/Khhbx m peaoHre otfeajwux KO- 

•lOHH. 

H3BecrHo yctpofiCTBo 2jn ycTaHoaxH pac- 

LUHpflC.MOrO XBOCT0BMK3 8 CKfiaxtHHe. BICIJOVBIO- * 

utte 3aKpefueHHy» eepxneA qarrwo «a Tpy- 
6ax ju» cn>CKa ycTpoficraa s CKaaacHHy no- 
-lyjo tUTdHry c nopiuHCM b h mskh&A hbctw m 
oxBBTbfaaiouiHH nopuiewb uw;tH*up c pacutMpH- 

TBJ1CM. yCT3HOB-ieHHt4H Ha 11173 fife C BO3M0*- 
B *TO* yCTpOfiCTBC XBOCTOBHK pdSMeiueH 

Kaj UH^HHjpoM c pacuikpMTevicM, sto B asa- 

pMHHfatX CNTyaUHflX M03CCT OCJtC»KHHTJ» AHKBH" 

AaoHio aeapHH *o-3a ocTa&neHH* * CKBflWHHe 
MaccMBHoro iiH.nMiiapo. || 

HaHtaiee &ik3kmm k nptjuaraeMOMy no 
vtx h h vecKoS cyuiHocTft k AocTMraeMOMy pe- 
3y^bTary Habere* ycrpoftcTBO juh ycra hobkh 

p3CUJMp»CMOro XBOCTOBHKB B CKB3>KHHC» BltW 

sawruee npMee*awHewnufi k kmohhc rpyfi um- 20 
Ji 'Mnp h pa3McwcHMufl » cro ikiliocth nopmeHb 

CO OJTOKOM B BfcpXHeii H3CTK H pBCUlMpHTe^CM 

co urraitrofl — b hh^hch sacra |2J. 



HtMOCTaTKOM H38CCTHOrO yCTpoACTBii 80- 
■laCTCH C.IOWHOCTb TeXHaiOrHM 33Kpen.1CHHfl 
XBOCTOBHJta. MTO CB«3»HO C HeodXoaHMOCrblO 
C03AaHMfl 0 TpyftaX H3$WTOHHOrO AaBJICHHfl 

(120-150 Krc/CM*) z-iR paciuHpeHHfl xbocto- 
bmkb, «ito noBumacT onacuocTb pa6oT h Tpe- 
6yer Hcnaib30BaHne Ha3e.%tMoro mctohhmkb # iaB- 
jichmji (ucM<?nTHpc)Bo«tHoro arperaia h-ih 6ypo- 
ooro Hacoca). 

Llcib H3o6pcTCHMft — ynpomeMHC texwaio- 
mn 3aKpcri^eNM5« xaocrodHKa. 

3r* ucjii, aocTHraeTCA t«m. sto an^Hnup 
BUno^HCH c KBHa,13 mm jujh coo6uichh« noA- 
nOpUIHeBOA no-IOCTH C 33Tpv6HWM npocrpflH 
CTB0M, a KOpUieHb CHa6»CH*MCXaHK3M0M JUIfl 
4»hkcsuhk cro b mnMHjpe. BwnaiHeHHOM o bm- 
iifi noiinpyMHHeHHoro b oceooM Hanpao^ieKHH 
uiTOKa c paa«a.ibHo noABM)KiiwMff mapaMM. 
pa3MetueHHbi.*H b Ko^bueawx npoTOMKax nopui^ 

HH H UHJlMHipa. 

Ha MepTe^e M3o6pa^<eH o6whh bha ycipofl- 

rBSTO B BMKa Pfe3C ,,0Pe;i " aMMOM M W 

j.-^y^r' 10 BKll0 ^ eT uMjiMHap I c nana. 

UiTOKOM 5. IJ1T8MIOK 6 M pacniM pHTC.leM 7. 
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^LUuHHjp I 0 HU/KHCH HaCTII BhlllO.lMCH C K0.1b- 
"^^VnpOTOMKOM 8 113 BHVTpoMHCfi nooepxHoc- 
ITOpiUeHt.4 NMCVT p3AM3.1UH0 nOJBHtfHUC 

fy?)&p&fipjix*P uiapu 9. laaHUOAeftcr* 
u ^^^^c»ofl nporoiKoft 8 uHvxiiRjipa 1 
)S^?ibfnbiiHeHHhi\< c KauuVeoft ka- 
10 w •ftMcrynoM II. Kama 3 BmnaiReH 
iHicVce^wa I2, ; a pacujitpiirc.ib 7 cHa6*eH 

Af/M)*YuiUHrupo>t I h paciuMpHrcvicM 7 

f r rr ifOpacwBaeMbift e Tpy6w rpy* xi* pac<(>HK- 
}«UM(l;ropuiHfl 4 co unaHroA *Tm pacuittpMTe- 
:?iieM 7. ;iLia ofaerneMMH jbmachhw b nopuiHe 
SIutok 5 .BbjnaiKCK c KaHa.iaMii 16. 

.;Lin repwerHMiUiH uiTOKa 5 h nopuiHA 4 

Uy<MVTp<MbJ ytUOTHHTdbHbiC KieaCJITM 17. 

tanopmHeBan naiocTb 18 mi.niHjpa I co- 
£d6iiie«a c fpy6Hbiu, .1 nojnopujHeaa* noAocrb 
;!9 s*pei Kaua.iu 3 m 2 - c jaTpyGnwM npo- 
' crpancTBOM. 
f:" ; ycrprtftcTBo paeJoraer c-ie.iyioiiiMV o6pa- 

A;;V'*B nopuj^Kb 4 »iaa.iHBaior uitok 5 h $hk- 
' CHpytoT iroujapaNH 9 b HMttHtx no.io*cnHH. 

VlloC.TC- >TufO tiOpUtCHb 4 IKTAMHK>r ft UAJKKAp 

>I jo coBMeiaeBHH mapoa 9 c Ktubtteaot Kaaaa- 
3a*wv«wpmwhhh floinpyxaneHimft 
"djtoV'5 cbomm BbicTvnov II BuaawMBatr uia- 
pbi 9 a KO.ibU0ft\n> #canaaK\ 8 h t*m caxtJM 

fiopu:t»Hb 4 «±*Jtkvii*»yorcR otHochtMbHO uhjimma- 
pa 1 tip* jcwm? yVipoMCTBa a cxaaaoiMy Tpy- 
6bt hc 3a:io.;HH.«>T *H.iKacTbK> h.ih *e lanav 

HRJ07 MJKTJ'WKw. B. pv 4 lV.lbTaTl» VTOrO JUBJltHHt 

b noAncp^urBo* iio.kktii 19 pacTrT u pa BKO 
nup^/CTST«^CK*#v.y j;is.ichhk> *arpy6Koro 
CTXXlOa ^M^KOCTM. Ilpil AOCTllKiCIIKH riyOxxbj 

.ycTanoBKH Kis'KTOBMba b Tp>r>u cOpacuaam 
rpy<$ \h, KovotiH &.iii».ii?H;irT iiitok 5 e nop- 
uieHi, 4 lips-. »-<>* Ko.iuucaaM kdHaaica IG 

lUTOKi V;hMf :..dr7vfl v' 4>HKCdTOpdUi< 9. BTa^* 

KUBaevw** ^ if,*H h jr , . |< *m I a i)opiti<*H*> 4. nocie 
vcro nopiiieHti 4 .irHcTBtieu paanocrM aaa- 
.ttkhk n n'on'iptiiWHof* 19 M Ha.inopiUMcaoft 18 
nanxTm uH.iHH^pa I .inMMi-Tca astpx c npo- 

TffrMBaHMfM paC:UM?HTtOM 7 «l*pc* XROCTOftMK 

14. flopuiOHL 4 c*, uij;naufk K h pac^mpHfc 



If 
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as 



^i»m 7 aBM^yicfl ao t?x »op. noKa itnanaH 13 
ite cfueT o ccajio 12 KaHa/ia 3. 9thm aocTMra-; 
ctcr HaAeMhoe v pa3odineMHtr rpyOHorb :« aa-- 
TpyOnoro npocTpaHcrea ;na c^ywdA;hoa^3KacV- 

HHH yiWOTHHT^I^lJX ^CMCHTOaMZ^ 

m iutokom 5. Ha stoic 3aKaKWH0a«rfc9i 'paciw- ; 
pcuMC XBocroBHKa 14 c ynopoM cro £ ^ iXHJlHBiip 
I h ycrpoAcTBolnoAHHMaiOT Hat kb a xut h bt\ c 
npoTRrtiaaHHCM pacuiNpirre^ii 7. 'repeal' Vocra'*-: 
my jocw Mactb x boctobh Ka 1 4;^ <■> r^&'&^'fy 
npexio^t^HHoe ycrpofiCTBo i yWaHosKH 
paciaitpaeMUX xboctobhxob b cKaa^Hnax no> 
bcuht ia cw ynpoutHH* rexKanorMH nyTCM 

MCK.1KWCHMH HCnOAbaOBaHHa Ha3CMHbJX HCTOH;^ 

hhkob aaaneMHa. HanpMMep utMeHTHpOBomiux 
arperarua, h noauiueHMR ypoana tpxhhkk Oe- 
3OA0CH0CTM pa6or Ha yctv^ noaucHTb 5(M>ck- 

THBHOCTb HSOaailHH CKBa^WH. 



<PopMy*a uioCpereHttH 

\. ycTpoAcTao ana ycTaaoaKM pacuiMpHBMo* 
ro xiocroBMica a cfttaaacime. BKVia>«ia»iuee npa- 
COCJWHtHHU« K JUUOHHt Tpy(S uiuaMAp u paj- 
Meu&CHMufi a cfo noaocTH nopmenb co urrqitoM 
a aepxiteft qacm a) pacawpHTcaen co prra h- - 
rofi — b NNMHeA sactM. oT*uHOiou\cecn Ten. 
uto. c «e^wo ynpouteKHR t^xkoliothh aaKpen- 

•ICHHa xaOCTOBHKa. UH«1|f Hap BbinO.lMCK C KB' 

Ha.iaMii a.™ coo6uieMH» no.iitopiuaeRoA iio.ioc- 
th c HTpyftHbix npocrpancTBov. a (topiueNb 
cxatocfi wexaa»4>vo>i ,u« ^HKcaiuin ciob hh- 

2. ycrpoficTBo no n I, utAUHatomeec* tcm. 

MTO MfWHUlM ^HKCait^ ' JlOpUJHfl BbirtCIH^M B 

bmj? nooiipymHKCHHoro h <xtim>h HanpaaieHHH 
urroKa c paaHa.ibi>i> iuubh^hkjhm iuapa«M, 
pa:t«icmi»«K^v^ a Kuu)bueaux npoTONKax nopia- 

IfH h UM.UMl.lpa. 

rlvTOSHMKM Mtl^p^aUHH. 
fipWiMITbJt BO BHHMaHHe llpM. ^KC(iepTM3# 

ilarcMT CUIA St 3179168. iti, 166-J4. 
onv6.iHK. 1965. 

2. «Oil Week*, t 17. Nv II. c 23-32 
(npoT.)THHi 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that die cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 



03 




899850 



4 

7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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